Engineering and characterization of a humanized antibody targeting TNF-α and RANKL.
To neutralize the pathological activities of tumor necrosis factor-α (TNF-α) and receptor activator of NF-κB ligand (RANKL), we engineered and characterized a humanized 8G12 (h8G12) antibody that targeted TNF-α and RANKL. Standard molecular biological and complementarity determining region (CDR)-grafting techniques were used to engineer the h8G12 antibody, and enzyme-linked immunosorbent assays (ELISAs) and Western blotting were employed to determine its binding activation and specificity. TNF-α-mediated cytotoxicity and RANKL-induced osteoclastogenesis assays were used to evaluate the neutralizing effects of the antibody. The cDNA sequences were established by grafting the murine monoclonal antibody (mAb) 8G12 CDRs into the heavy and light chain (HC and LC) variable regions (VH and VL) of the human mAbs 3DGG_B and 1I9R_L, respectively. The recombinant plasmids were transfected into Chinese hamster ovary (CHO) cells to produce the h8G12 antibody, which could simultaneously recognize TNF-α and RANKL. In addition, the h8G12 antibody reduced the TNF-α-mediated apoptosis of L929 cells by 25.84%. Furthermore, the h8G12 antibody significantly inhibited leukocyte infiltration in a murine allergic contact inflammation model. Concurrent with the inhibition of apoptosis, the h8G12 antibody significantly reduced the number of osteoclast-like cells in a dose-dependent manner. These results demonstrated that the h8G12 antibody neutralized the activities of TNF-α and RANKL and that it might be a potential candidate for the treatment of inflammatory bone diseases, such as rheumatoid arthritis (RA).